Abstract:
There is an increasing interest in the world wine market in red wines with fruity characteristics.
4
As winemakers face a lack of new references and techniques to produce wine that can fulfill 5 these expectations, old techniques developed some decades ago in a completely different 6 context of production, such as pre-fermentation heat treatment or thermovinification, are 7 becoming more widespread.
9
The first works on heat treatment of musts were conducted more than 60 years ago in 1   such as Potential Alcohol, pH, TA, tartaric and malic acids, potassium and fermentable nitrogen   2 were performed on the grape must just after crushing. These analyses confirmed the good 3 homogeneity between the lots. The grapes were stored overnight at 4°C before being processed 4 the following day. 
19
France) were applied at a rate of 200 mg/L to Grenache, Carignan, and Fer, respectively.
20
Maceration treatments were conducted after destemming and crushing. Destemming was carried 21 out with modern vibrating equipment (Socma, Narbonne, France).
23
The control treatment (CTRL) was fermented (?) with the skin for 8 days until the volumetric 24 mass reached 994 g/l. Alcoholic fermentation was carried out at a fixed time every day and the 
3
The pre-fermentation heat treatment was performed using a water bath system. The stainless 4 steel tank fermenter containing the crushed and destemmed grapes was submerged into heated 5 water for 3 hours. The temperature was carefully monitored during this period and the grapes 6 were mixed every 30 minutes using a manual plunger to homogenize their temperature. Thanks 7 to the elongated shape of the tank (height = 75 cm ; diameter = 37 cm), the rise in temperature 8 of the grapes from room temperature up to 70°C was fast, taking exactly 1 hour. Therefore, the 9 effective heating time at 70°C was 2 hours; a temperature/time ratio commonly used at wineries.
10
The first treatment (PHTL) associated with the pre-fermentation heat treatment consisted in Conventional enological parameters were determined for the bottled wines after one month.
12
Alcohol content was measured using an Alcoquick L200 infralyser (Unisensor, Karlsruhe, were injected through the septum with a syringe. The sample was then analyzed by HS-SPME-
10
GC with PFPD detection under the conditions described in the reference. The compounds 11 analyzed were hydrogen sulfide (H 2 S), methanethiol (MeSH) and dimethyl sulfide (DMS). 
13

Polyfunctional mercaptans (SPE and GC-NCI-MS Analysis). This analysis was carried out
17
Before performing the analyses with a Konelab Arena 20 sequential analyzer (Thermo Electron   18 Corporation, Waltham, USA), the grape musts were centrifuged (14 000 x g for 6 min).
19
Enzymatic determinations of ammonium based on its reaction with α-ketoglutaric acid were 20 conducted using a kit provided by Thermo Electron Corporation (Waltham, USA). The amino 21 acid analysis was carried out using the method proposed by Dukes and Butzke (1998).
23
Results and discussion 24 25
Conventional enological parameters 14 1 As may be expected, the analytical results obtained from conventional enological analyses 2 revealed that the cultivar and to a lesser extent the vintage had a strong impact on the 3 characteristics of the wines (Table 1) . 10 and 7 parameters out of 10 were significantly impacted 4 (at least at p<0.05) by these factors, respectively. The Grenache wines were characterized by 5 higher total acidity, higher alcohol content (?) and higher volatile acidity as a consequence of 6 the high-sugar fermentation level (Table 2) 
19
In the case of PHTL, the effect was also evident in linalool, m-cresol, γ-butirolactone and γ-20 nonalactone. In the cases in which a precursor has been reported for the aroma compound, the 21 decrease can be explained by the destruction of the associated enzyme activity by denaturation. The impact of heating the grapes followed by pressing at high temperature on the nitrogen 21 content of the must is presented in Figure 1 . The gain in amino acids induced by a 2 hour 22 effective heating was +101 % ± 11, +200 % ± 26 and +150 % ± 11 for Carignan, Fer and 23 Grenache, respectively. For ammonium, the increase was lower and did not exceed +16.3% ± 
